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(57) 

CJWfc#R] #»9Jtt. I GBT3RT-1 7 CCjfcftSm 

2 0 ^S*S®JSilSlsISS 2 1 *RW . C ft 6 *W¥ L A: 
B$CC«. y-h F^THNTC 5«fc«J IGBTSR^f-l 7 

-eor, aeffiit®«f2 7tt»;-fey ni#4js^-2 7 2© 

K F 7 -T 2 5 tc fcfi# Sr^x. 5 . 



r 




Ofc«K»fls*fTtt 5 sa&s#&4 . c©eaGsg^ 
s*J»ff i^fcRFtc-ecD^aittf^s^-rs a afiws 
4 . mmt^c j: k> Mies aaf^a^flabrefi!&« 

s^ai#&a. 

««BWtBrtMf. tie a a»«*®©»Be<o 
ttsnmtwc <* g . strses aa»3&®&Httfi£«j«« 

•/*» rT*y-te» r#©4*=R«l,ft:C4£#«4T 

» 7*mmmr&maiBm&*mTz#mtHBmcis 20 

[I»*14] ^J^0fctt»«©^*:/4, C©^ 

i»r . itrisa^jsss s ft-s * ? -^©^©afe^Wfi-ca 

«fflRW6ft. a&SacctflSLfcGSSttfi^^tt^a 

asg£f-i£4. c©sas^ia*ss&fpL./cB$(c-e©^ 
aa»ft*^-r s a s«s#gi, iwwwc j: 9 me 
a s.mif^$8i<D€mmvemm% y -b ? h t s y -t ? h # 30 

« 4 **« 0 fc C 4 *#» 4 -T ***ftiRS. 
[m#95] 30M^Lfct»MK>^!»:/4. C©5=- 

ftflHfctt 6 ft. «tKXK3ft& 0 fefitOttfESfTtt 9 & 

a«a*®4. c©aass#s^a»f^ofc^c^©« 
«ttff*fia*r*aa«»*«4. mrieaa«s#is© 
wmvibrpM&m. > »ffic©s&fi^iii«rt-c&;i:[*jsiHt 
frsa»f3£©«ftf^ia»at>ttws©«if?ieia«*a^. 

*»fPK»l/rt*iWMH»«:j:»). mrffiaa«£NM9:© 40 

finttf^fist « y * » h -r 5 y * ? r #® 4 * jut l 

C 4 4-T S¥iS#$IB. 

«g©*is<*£gg„ 

[ft im 7 ] mcv i nsnnose ot»rft*>«:E« 

©¥i§#iSB&aW!U 4>tt< 4 fe3f5E©4^K*Sa-C 
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iw4Wji*ia#r4. c<DKsm\9&&>z<Di*mm 

^ccisor. ^Sisi)iEU'<;[' ; &'5J^-r-5)'5i^$a®#S4 

u fc c 4 4 r 7 mm<v^t)m&m 

WL 

[0 00 1 ] 
[0002] 

[Sfcfc©g£JI5] 1ffiB«i©*^W*iga«5fffie9K^»^ 

b r mis.-? i> mts^mzs. t LXitm* ©^^n^r 
*-5>#. -5-©f^aw4urii<»i6.ft-c^spwM-f > 
><-*£ae*ei9(c^'r. H9t;tjRcc#u8 *£i 
asc 4(c^ < ffiffl ? ft s«A£st&arcft s. 
[0003] 09 cc^-ra^fs^afcfeor. i i a 

A^^ofem^B^-. 1 2 KfiiftS. 1 3 ttilLSS^ -< ;l/ ^ 
3>f r >-y-. 1 4«3tBPWM-f>^-£. 15S-f> 

* ^SH 1 . 1 6 «A#-C* 

S. S9©StJ^^a-C«. A^^iS^iS^F 1 l«t 
03?Sgm^J*A^;L. Si^Sl 2rcft*il^8gfc^ 
felt, j Jl>Z =t> ^Is-Vl ¥■ 

mits ft tcmm&?j « 6 <b©^ ? ^ > ^a^- 1 5 -cm 
^sftsafflpwM-o^--^ 1 4reES©®jes5:©^ 

[0 0 04] H9<0«^aW6Btt3fflPWM-f>^- 
* 1 4-Ctt. : g©Jl^©3?jifeS^*5^<=>ftS/ci&«: > P 
WM^>^-*«B4LrjE<»abr(.»-5. 09©« 
RSKU^r. ftffFl 6©^fS#!— «5K 1 0 0 kVAfcTF 

©m^«. ^ a v ya-f - 1 5 « i ffi©*^«a^ 

miiSE5£tSWK:3Sffl-c#S*i. Cft*M^--5^aS«|g^ 

r«. «atsa«Kci}£ai»«B*^ij^ttL-c*)5trs 

[0005] 01 OJC^-T 7^>^a^-l 5*¥3W*g 

1 7 \-£¥mW3m.b. Lr© I GBT (Insulated Gate B 
ipolar Transistor ) 5RT\ 1 8 {I I G B JM* 175C 

[o o o 6 ] S9ccfct>r. ^^3^^gsa*5 500 

-6 0 0kVAit5i. 5 Si, S 

1 Otc^-rJr^tc. ««Be«B?j«: I GBT3R?1 7«. 

[0007] 09S:O'S1 0(c^-TJ:"5tc. W2^-f 'v 
^ d^Klf¥*reJt6tt«ifi©*«#SafC*S I GBTS 
^MO S F E TSR-^«^«©^#)5:m^^8^a€:1f 
BS-T5«^6C. 1 5 KiNJftSga*^ 



3 

[0 00 8 ] $iMliUtI GBTS^17^ 
£S<t, IGBTS?17c!:^t-K18[i, 1 

^-^^^^^^^o^j^oriR^^n. IGB 

rte, I GBTfRTl 7i^t-K 1 8£#gtLTS 

[0 0 0 9] ffe75\ Ste®&#3 00-6 0 OAH^CD 
I GBT^^^-;UOSPi^J, M^OjaSMIKStcJ:-? 

r*ffl^< «lot< s*s, — ass^c^s o- 1 o o f i 

^1 OK^O/c I GBT^^^-;U^r6ilM^J^0r 

ms-rzt, c<Dm<D*j v?>?m*i 5<D&mm\z 

3 0 0-6 00 f i t £ft£. 

[0 0 10] 7s4v*^V%=t-\ 5 CC V fi^cfcO^ffl? 
ntl^GTO (Gate Turn-Off Thyristor ) 

xm^#mm±LT:mi'?2>£5rj;m&icte, gto 

fE$ftTl,>S^6. glgl^5 0 0-6 0 0kVAt 
^otfeX ^ 1 5 « ll©GT01^r» 

m¥m&&&oimm$>-f&m<<c ioof i ttrRie 
[ooi i ] GTO^kiJttsur, M6&<om^m^m 

&mW.~C<hZ> I GBTS^MO S F E TS^tfflt 

-mmxj v?><!fMrE&v%2>tc#), ^ri6K 

[0 0 12] ±i£lTSJ;5K:, ffU^^ffl* 

*S#^a~C&<5 I GBW1 7^MOSFET^(i 

tis^^gnsaaogs^ttj-rna-r^^i'^* < ft* 
[0013] #«Kc«ar*ea««*s** 

tSS^ffl^#8Bi0t«, IPM(>f>f'i^ 
> h • ^17— • -tv 5 jl— ;U : Intelligent Power Module 

[0014] i gbt^ 1 7 zwimmmw&mt l 
x8>mi>tc 1 PMcofltjsiifltes 1 1 cc^-r. ante 
tec^r, 1 9^1 pm, 2 o^jA«%saiiie. 2i# 
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tm&miBid&. 2 2 #ffl««BWH£T«SI§H». 2 3 
a*ft&«BH31», 2 4#iKP8#lfcfJ§, 2 5#y- hh*7 

^^uss-c^^o i pmi 9<D»»*fttco<,>T«:, w 

jLtf rh7>^^S«SPEC I AL NO. 54 

r^A7-xl/^ hd^^AHJ P9 2-P1 
0 2CQWMJ feif©«^OS*tCfiMi^i6^6nT: 

[0015] I PM l 9 rttrtgpo^SIsiSS^afrf^T^ 

y-h F^-f:/HKf2 5<fc9 IGBTS^l 7CC« 

<h*\ I GBT^ 1 11$ s 4 Xft<Ef&c£ *)Wk&M>Utc 
B#CC«, ®®S«^lpIffi2 0^^S«IslK2 1 SrttfE 

SV^^^-WEKSMIftCCtt I PM 1 9 4aim$i± 
SJ:9<cNrffrs. 

[0016] 1 pm 1 9cDrtasr«, ^JB¥*#£ia 

ltt*>sA Xft £«c <fc SKjSKft £©^tt©JWKc# 
miimZtitcl GBT«^CD<!fn^jft«SSSH 

[00 1 7] fi£oTI PM1 9*<£filOT£>, I GB T 

&*ii<DBmmmmzft±T2>&* ±j&* suite* 

*BWfta»*B5 0^1 0 0 f i trto, IPM1 
[0018] 

30 [*9i^»»l/J:9iy*SW] «J:««LteJ: 9<c % 
£ I GBT^MOSF ETJR^*£©^flMNM* 

sga%fieMor, 3«pwM-f>^-*oww *a 

So 

[0019] cti^oiss;*^ ?*>#w?ifivz2>j* 
y-7*mziZs m&mm&3 o 0-6 0 0 ass^± 

E*C, WI;U£SS£te# 500-60 0k V ACD^CC 
40 tt, IGBT*«r6«0lJffldLt lffl©*-r**> 

[0 02 0] S^^Sga<D«fiKE*^«SWilB©ffir 

*flWRort>?ls»«:«ltt*«a-c*r*fO. 3fflPWM 
a * ft i'^^ < S{^3 nr 

[0 02 1 ] Lfrbft*^ SAm»OXIEfB3Mtt 

©h-c». ^ v * > ysRT- 1541 mvmftm^mi* 
50 5iJ±®ur. aw*#3^6«* 



(4) 

5 

[0 02 2 ] 3«PVM>f 1 4B\ _hiaT5i^ 
IX^-yf>y»fpt?i I GBTS^MOSFET 

[0 02 3] ^>^fg^-{C I PM^^M^Lr 

Mfflurfe. i pmf^sbcd i QBTm^mm-r St. 

[0 024] *fi©3*IPWM-f >^'--*^aft<!:©fi 

ffl^tfMOrU-S. C©<fc5&ffliTca, 3tSPWM 
-f > ^t- ^il«+^*6SI^^ffi$htfc 9 . 1 

±OftWtt«ft6ft^#*9*0O-Cl,>5. C©/c&. ± 

tar £ «fc 5 ttf x 5=- 3 *i 5 3 fi p M-f > 

*§saft a<D&hmmm*. 75-wmwstrz> t 

t . c ©*i»{££ia£fB t,»fc«£^&£sa*« 

[0025] 

K, WJJKH 1 iB«©389!M:. ?^t, CCf ? ^Ig 
ifcggtCcS+it; 0 fc«BBWlF*ff ft 9 S B«tt#» <t . C 

© a afiymtirabfl? l ©» fl»fe*«»r * 
[o 02 6] aBsa^a^sifp-rsiSB^ 

r ■€■ ©SSKW^f* 5 ^^Shi?!:^ £'© B S« 

tc i o -ci*:ffliia-c©^r*sa fc-r a ft zw&mmte. 

[0 0 2 7 ] «*^2fBK©^5i. ^^i, C©^ 

i >r . wtMHc&JS o fc«ttbfi5**f ft 5 a afiw 

s3#-r * a B&f^ia t . ±e a BGiiHMs:©^©^ 
fp@^^«^©«b^rafife(rt-c«F , igi5m^. ±ta 
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zmz.zmttctioritftmm^icj: k> . iiaaasjf 

[0028] ee^r, swiBi©iBBi*ia«aK3i»6©m* 
— att©**©»-&K«aa^Sf#s©^Fii»f¥* 
stur»*. ^*««3&»^9*»o«i5il**r**ft 

[0029] *fc. W^S3faiS©^BJ«> ftJiJSi&L 

idammv* v yt. c©^ » -fzmmwtzmbm 

*H£ U/c«Sttf^?rtf ft S 8 Bffi»R*«*.fc. C <h * 

[0030] se^r, ^t^fS^SP-cM^SSKSn/t 
«&«© * ? «86S3R«:RiaL/ -cmmimmic®. 
mrzct mmmmmK-'pts: < . — as© ^ •? 
ftr-scia^i*. Ait, ^i^artsPtcBB^a 

^^ai*3gp©^r©^ ^ ^Kffl^c i'©^{fc75i 
?&&-r 4 © *^«-r s c t &-c # s . 

[003 1 ] M«C »«S4ffit8©»W«. 3fe?iJ®Mb 

tdm&moy* v vt . c©^ v zf^mmm-tzmMm 
ssi^wr-s^^siatcfcc^r. ±iaM^JS&K3n-5 
^•^7-©0TS©a^»J*{4'cs?a<@^w6n. amganK. 

StJCUfcfiaWM'PfcfTtt^eBffB&Ri. C©BBS 

s^ia*«6fE i/ fci*K*©fi««ifp*fiwr s a b«^ 
#at. n®m^j:v±§i&E.m^&<D&mm'p& 

[003 2] ^r. ^«^artK«Kffl»wfcBB 

a Bffi^a^iS w 4 c i «: J: o 
r . 4^#£§Brta5-c©#{b©?£ft£ Riitf 5ti*> 

[oo3 3] ttc. mc it^3a5iass©^Hj«. 
m&b/cit&ra©^ •? . c©? 1 ^ y&mmtiwrz 
igsftsssi^wrs^^^accte^r. ±fa^5>jsu^ 

^(c*ti& o /c«s«J^^=fe^f ft 9 a a«s^a t . c © 
a Bss^a* 1 *^ l fcKSF«:^©«si!if^ -5. a 
B«^#a<b. jbieaBsm^a©^©*^^^ 

si5[i#cc j: o . _kiee e.mi&m<mmtoftm$z o * 
[0034] se-^r, sBfiW*a*»*f^r*<fc.aa« 

^#©(c «t 0 -€-©«aSbflP^«^p 3 ft . Sf-gBfl-^K: -5 

r-e©^siiifp«}#* 5 'jt^$*i5fcso, £-© a a» 

S#®* ! tt^L./t*>fti-©#iJSiJ*i'5IS6-C*0. C©«8lJ 
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[0035] H^3S69st&ammt. ±isaa#gH 5 -& 
©»ta&ff tcfls fti »±iea a«j#*&3Wttfl* or «, » * jh 

[o o 3 6 ] se-s-c. aafiwa*»«iffLraafia* 
on,**?- s- T'ogf^tweic^bt, 

[0037] sfc. n««7c«<oftna. mfimkm 

¥«ftttB&Ui L . d>ft < i fcjjra©*3*W6fflTC S 

[0038] fiys^flcgasa^tt?- ^©ss 20 

< fctcflsft 5 ^^£&a©*Wf?.lt«:*t 0 r . Soffit 

4. wc. awoi8eii©»Htt. 

coo3 9]tSn»r. aa^a^s!iL. aas# 

»cc*H£u-c> «^8sssa©*8S£iWlRTSc<»:K:J: 30 
ot, aa^#a^tbf^u-ct»5*»»igaia^>j« 

«ttHIHl±r«C4*it#4. 
[0 04 0] 

[#feBH©f©ii©»9g] HT. #8«©»fc©JB»Coi,» 
(SB 1 OXMroft?*) *9HB(D)ir 1 <D3gk0JBlB*H 1 

*ffli»r»?sr*. ft. Hucfc^r. hi i©@8S# 
■rs. 

[ 0 0 4 1 ] H 1 (C*»t,»T. 2 6tt3NW*Sia-C** I 

pm, 2 7 tiaa^sK. 2 7 i «aa«^F!siss<Da 
Aflr-Wf-. 272 ttaaGHtmss© u*» hflratt?- 

[0 04 2] I GBT3R?1 7CCttftS*&K*CCHiE 

o fc a asa^s ibt, am»{ssii8s 2 0 * 

h F 7 ■< 2 5 <£ K) I GBTfR^l 7(C#5t&T-5y 
- h HfflHf S i±X fiMff «ff ft ^ii^K, 50 
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aafl8$Hi82 7CCttff<t#%ffi*&t- S. &P§#sa§2 
SfcttaB^Fllff§2 7©tb^fl-^«^2 7 lCDM^ 

fiffi or a a^piiss 2 7«y-fe5 

27 2©A^ft#«:cfc-7"cy-fe^ f-sft-sg-eaasa 

laBoure i/ tc&mihft* a bsj# o r . a aft&gan 

[oo43]ii •c©ssss^ccBgab/caa«g#is 

£ OT©iimcg«SI|5IK2 0^S»aSfe«SIll»2 1 © 
<!: a e«*B»©*WI? £ ©M*6H 2 *J J: 0TH 3 r 

[0044] 02Kfcl>T (a) h K -f ^TeIUS 

2 5^LtIGBTSf 1 7(C^3n^y-h$IJffiI 

it#, ( b ) BsississsHiB 2 i (Dmmm^m-^, 

( c ) «aa^^f@ffi2 7 cDffi^M#. < d ) B y -fe 
H«f2 7 2 J: 0 aB<£J$HSJ§2 7K4x6ni U 

•fe y Hf#**n-r. 

[0 04 5] B2<C*5^-C. mMt 1 St? I GBT^-f 
lT^-hWWS^Saw-CiEIWMTSOr^-C. B$$| 
t lt?^*&mSS£fi^IsIS§2 l#WFf-2>£, fimHMtl 
fpiife«:BBfiB9HK2 7t»*ftl/rsa«**«t» 
LtT. B$S9 1 2 t?'J -fe ? 7 2J:K)'J^vb 

m^z&i&-? -s cttaot, a aea$@s&# y -fe » y 

y- KWffl«S#feiE^«: I GBTSI^l 7(C{«M& 
3n-5<fc^ccft-5. c©£5«:H 1 K.&7r;-r 

ar&s 1 PM2 6«aB«gi0s§®a!H¥*aB^pini 

S82 7«c«fc-,r. I PM2 6<D**aU:0 Ufe-^ 

«f&T£*-e. aa^s-tfsci^t?*^,, 

[0 046 1M. I3lcfel,>tB. (a)By-hF 
^^7T1SS2 5*/M/-C I GBTfR-^1 7CC^f&§nS 
¥- h $IJ®<l^ t ( b ) tt^gS^^SIIslK 2 1 ©«S 
ffi^J«#. ( c ) « a BGUSIHIS& 2 7 CDUl^{i#t?$) 
-5. 02-Ctt. ^*&«^SHSS2 l©«Sffi^(l-^© 

r£ 1 1 *> k a afiMK 2 7 *j a a^sdf^ u fc . 

t?. &zwmmmjim-%<D&£.Lx^z>mfflm&ffij£ 
ffl^±iftsst?^ot:. B@nt 6t?aa«^si8S2 7 
^aa^f^tfft-^r. iH§^4iiSt5. 

[0047] HStcjn-TJ;^^. f^»-r-5ia 1 KHSVr 
S*3l»igat?$>.5 IPM2 6B. y- bfflWM^<D 
S -C X<DSAft i'fCfc S— iSH4<D I G B T3R^ 1 7 
*!E(C*t L r tt a BSS^trft 5 ©<*-*?. Ch60<D 
igLft£«:J:-5 IGBTIRT-1 7©^tft<if**©aB 

flflR-i-'<»«*89 1 6«p^©*^oc*j-L/tr«aa«^F[slSS 

2 7tfWS*T. I PM2 6©^S5J:<3 U-fe-^ Hl# 

*«*&r5St?. aa«i#s-t*-5c<kAit?*i <> 

[0048] (^2 ©|®g©^SI) *^HjcD^2 ©Hj5S 

■C, 2 8«y- h K 7^^15188. 2 9«y-hffiinS. 
2 7 3 «BB«NH118S©ffi^<t-^^t?. -e©ffe©lelSg 




[0 049: mm&mmx&z i pm2 6 -cij. 

7.<0^v tr-isf*)K.? v y £OT©I GBT^l 7 £ 

- F b~5 4 7®m2 8 <=fc *) f- Hgfnfl2 9 ^LT* 

rtv>r-vnxW5mffi{sX. I GBTif^M 7©4<I 
£5>J£fllfi£l>-CV£. itjlCD-y- h F-7-fy!§JS82 8tC 

@ss2 1 *m-tz>. 

coo5o] mmmmiDrt**-i?to-c % mmmicm 
Fimmrz? v 7<D&&&Kmm-rz *><ox-wz < . & 
jiimmstiTcmm<D^mmm&c£ k a 

tSW 3 c £ K J: r . ? * 7"#s£{tl/ fc&8lttR*tt<D 

[0 05 1 ] £ft&aflHMM&<r&fcSa«&SB2 7 
Sr^zgflc^a©^ y-^p*3{c[g|4 cc^-r j: 5 fc?t£frtl 

y- HF7-f 2 8 <fc o iEmtcy- h^ij 

it&mgiZ-tkZCtlfiXZZ, C<D£51C I PM2 6* 

*EW*SttT(,vcfc. eB«^F@s52 7©-en-encD 

H«)fWF2 7 1 12 7 SOU^l^cJ:,^ aa 3 ( 
S^HBS 2 7 (OIH^KttttfUl-r -5 C £ Vc * 5 . 
[0 0 5 2 ] y-h K9^^@»2 8tt. S2SSK)^ 
Lfc I GBT**1 7XY- \-<&*ffi&it<D?c&K.VS.A 
> f- ^> ^© A* f- ^> x CC ^ o r L $ -5 Dj#g 

wigb t^t- 1 7 foMo s y- vm&ommm 

■tram*. C<DJ:^i:y-FSff*ifiOf-^x 
T L, $ 5 £. y- h 711882 8 ©A^W© 

gb t»t- 1 1 (DmvmmmmtiLoy- vummn* 

COtcltoB aftOttft 0 /cMJiJ««S#fi© a aSJSIUSS 
2 7*JSa^ort,^JBlBtt; Mtsy-H-"?-/ 

7-I5I8S2 8*.p,y- h«aMt#*^L*t»«fc!>{cy- 
fcM^JS^sn^fi^^ i pm2 6©y- Mwanf#fc 

-5. y- h F-7^y®S82 8©X-f »^«fig£gfrfj:$.|* 

r . y- h l- & (,» ct 5 tc o tzmummm 

ffitt. COJHIHAiW I GBT*?1 7©y- h^ix 50 
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^ y *Jsmwsww<cjB» $ ft & ± 5 ^-fk,^ 

7-0882 8 -CSff Or 

[0053] (J?T3 ©|^S©^!S§) ^^<DW3 ©HJfe 
©JgJ8tco(,vt\ H5%Mt,»-CK^-r-5. H5«, g£fc 

^£^09 fdtfjfc-f £&©-?$>»). Tw^^yig 

^ 1 5 £ 0T*lMlt*5 ! PM 2 5 SSfliUftitS 
£-©H!8S1S/?SS:^ 0 X t> £ „ 

[0054] H5(c*st,>-c, 3o«@affisasftia8S. 

3 1 tt$l]®J[ElS8t , *5. x-f * 5^>y^ l 5 %mi&T 

•5 1 pm2 6©iwc. aa«»*a3MttffLrga» 

UiLX. fflW®t&3 lKlfKiTS. 3HJ®@883 
ll3ffiM<DS&im¥8t<DmbfflB$-Ca. ir'-bffl® 
f#5X-f y ?>^i5 ( i pM2 6) 

[0055] se-^r. S£*©m^j^iia©$n< . ? »^ 

^©{cjtiSLr^ A*s«cfi^^a©ai£^s«risi 

[0056] (94 <Dmm<o®m) *3m<»94 <omm 
<D&mic-?^x, ®6&mi<>xi&wrz. He«, ^5 
{ctkl/c^ -f 5^>y^ 1 54. mmi*ms.x$>z i 
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